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Influence of war on quantitative 
and qualitative changes in 
drug-induced mortality in Split- 
Dalmatia County, Croatia 



Aim To study drug-induced mortality and characteristics 
of overdose deaths in the war (1 991 -1 995), pre-war (1 986- 
1990), and post-war period (1996-2000) in Split-Dalmatia 
County. 

Methods We retrospectively searched through Databases 
of the Department of Forensic Medicine, University Hospi- 
tal Split, the national register of death records, the archives 
of the Split-Dalmatia County Police, and the Register of 
Treated Drug Addicts of the Croatian National Institute of 
Public Health, covering the period from 1986 to 2000, ac- 
cording to drug poisoning codes IX and X of the Interna- 
tional Classification of Diseases. The indicators were statis- 
tically analyzed. 

Results There were 146 registered drug-induced deaths, 
with 136 (93%) deceased being men. The median age of 
all cases was 27 years (interquartile range 8). Most of them 
were single (70.6%), unemployed (44.6%), and secondary 
school graduates (69.2%). In the war period, there were 4.8 
times more deaths than in the pre-war period (P=0.014), 
and in the post-war period there were 5.2 times more 
deaths than in the pre-war period (P=0.008). The most 
common site of death was the deceased person's home. 
The toxicological analyses showed that 59 (61%) deaths 
were heroin related, alcohol use was found in 62 cases 
(42.5%), and multi-substance use was found in more than 
a half of the cases. In 133 (91.1%) cases, deaths were clas- 
sified as unintentional, whereas 13 (8.9%) were classified 
as suicides. 

Conclusion The war, along with other risk factors, contrib- 
uted to unfavorable developments related to drug abuse 
in Split-Dalmatia County, including the increase in the 
drug-induced mortality rate. 
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Drug abuse is among the main causes of health problems 
and deaths of young people in Europe (1). Drug abuse- 
related mortality is one of the epidemiological indicators 
used for the assessment of prevalence and health-conse- 
quences of drug abuse (2). When compared with general 
population of the same age and sex, drug addicts have an 
increased risk of death (2). This implies both drug-induced 
deaths and deaths caused by illnesses linked to years-long 
drug abuse or risk behavior. An important drug-related 
cause of death is overdose. According to the definition of 
the European Monitoring Centre for Drugs and Drug Ad- 
diction (EMCDDA), drug-induced deaths refer to the deaths 
caused by the use of one or more substances, at least one 
of which is a psychoactive drug (3). Although there are dif- 
ferences among countries, the number of drug-induced 
deaths in the world has significantly increased in the re- 
cent few years (2-8). 

At the beginning of the War in Croatia 1991-1995, there 
was an outbreak of addiction epidemics and an increase 
in the prevalence of drug addiction (9). In the period from 
1991 to 1999, the number of drug-addicts increased more 
than twice. In addition to this, official data on drug-induced 
deaths for the last few years show a constant increase (10). 
The increase in the number of drug addicts and fatal drug 
poisonings since the 1990s has been observed in Split-Dal- 
matia County as well (1 1,12). 

Several risk factors are identified as related to drug-induced 
deaths, such as sex, age, comorbid diseases, and pattern 
and method of drug-taking (taking of more drugs, intrave- 
nous use) (13-15). 

Since the war has been established as a cause of high and 
growing rates of morbidity and mortality (16-18), this ar- 
ticle examines the changes in the drug-induced mortality 
rates in the war, pre-war, and post-war period, and analyses 
the characteristics of drug addicts and the circumstances 
involved. 

MATERIALS AND METHODS 

The sources of data were the archives of the Department 
of Forensic Medicine, University Hospital Split, the national 
register of death records, the archives of the Split-Dalmatia 
County Police, and the Register of Treated Drug Addicts of 
the Croatian National Institute of Public Health. 

Basic and external causes of death were searched ac- 
cording to the EMCDDA definition of drug-induced 



deaths pursuant to the codes IX (for deaths occurring from 
1986 to 1996) and X (for deaths occurring from 1996 to 
2000) of the International Classification of Diseases (ICD- 
IX; ICD-X) (19,20) and they included the following codes: 
304 - drug dependence, 305 - drug abuse, E 850.0 - ac- 
cidental drug poisoning with psychoactive drugs and re- 
lated narcotics, E854.1 - accidental poisoning with hallu- 
cinogens (derivates of cannabis, lysergide (LSD), derivates 
of marijuana), E854.2 - accidental poisoning with psycho- 
stimulant substances (amphetamine), E855.2 - accidental 
poisoning with local analgesics (cocaine), E950.0 - suicide 
committed with opiates; T40 - poisoning with narcotics 
and psychodisleptics, X42 - accidental poisoning and ex- 
posure to narcotics and psychodisleptics not classified 
elsewhere, X62 - intentional poisoning and exposure to 
narcotics and psychodisleptics (hallucinogens) not classi- 
fied elsewhere, and Y1 2 - poisoning and exposure to nar- 
cotics and psychodisleptics (hallucinogens) not classified 
elsewhere, undetermined intent. Cases were identified as 
death due to overdose on the grounds of the coroner's 
decision ortoxicological analysis results obtained after the 
autopsies. 

The following mortality indicators were used: absolute 
numbers, shares (%), and specific mortality rates calculated 
on the basis of 100000 inhabitants in the age group 15-54 
years according to the 1991 Census (period 1986 to 1995) 
and according to the 2001 Census (period 1996-2000) of 
the Croatian Bureau of Statistics (21,22). Due to the availabil- 
ity of data on employment of the county inhabitants only 
for the period from 1 990 to 2000, specific rates were calcu- 
lated only for the war and the post-war period (23,24). 

The toxicological analysis results were obtained from the 
reports on laboratory analysis of blood, urine, and other tis- 
sue samples taken during the autopsy (the laboratory of 
the Institute of Forensic Medicine at the Medical Faculty in 
Zagreb and the laboratory of the Department of Forensic 
Medicine, University Hospital Split). 

The data were analyzed by Statistica 7.0 (StatSoft* Inc., Tul- 
sa, OK, USA). The statistical analysis included descriptive 
statistics methods, Pearson x 2 test, and Kruskal-Wallis tests. 
P<0.05 was considered to be statistically significant. 

RESULTS 

From 1986 to 2000, in Split-Dalmatia County there were 
146 registered drug-induced deaths, which indicated an 
increase in drug abuse-related mortality rate (Figure 1). 
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Figure 1 . 




Specific mortality rate of drug-induced deaths in Split-Dalmatia County 
between 1 986 and 2000. 

The mortality rate in the pre-war period was 1 .0 (95% con- 
fidence interval [CI], 0-2.6), in the war period 4.8 (95% CI, 
1 .7-7.9), and in the post-war period 5.2 (95% CI, 1 .9-8.4). 

There were significantly more drug-induced deaths in 
the war than in the pre-war period (x 2 ,=6.1, P=0.014), 
and in the post-war than in the pre-war period (x 2 , = 7.0, 
P= 0.008). 

Most of the deceased were men - 136 (93%), without sig- 
nificant differences between the sub-periods (x 2 2 =1.9, 
P=0.379) (Table 1).The median age of all deceased was 27 
years (interquartile range 8) (Table 1). Individuals who died 
were significantly older in the pre- and post-war period than 
during the war (x 2 2 = 1 3.1 , P< 0.001 , Kruskal-Wallis test). 

Most of the deceased were single - 103 (70.6%) during the 
entire period, and there was no significant differences be- 
tween the sub-periods (x 2 6 = 4.1, P=0.658) (Table 1). 

According to the level of education, most of the deceased 
- 1 01 (69.2) - had completed secondary school education, 
whereas only one (0.7%) had college/university education 
in the entire period. Also, there was no significant differ- 
ence between the sub-periods (x 2 6 =4.4, P=0.626) (Table 
1). Most of deceased were unemployed - 65 (44.6%) in the 
entire period, with a significant difference between the 
sub-periods (x 2 6 =21 .6, P=0.006) (Table 1). 

Specific mortality rate for the employed was 2.8 (95% CI, 
0-7) in the war period and 5.4 (95% CI, 0-1 1.1) in the post- 
war period; mortality rate for the unemployed was 15.4 
(95% CI, 0-30) in the war period and 14 (95% CI, 0-27.5) 
in the post-war period. There were significantly more un- 
employed than employed among the deceased (x 2 , = 7.2; 
P=0.007). In the post-war period, the probability of a fatal 



outcome was 90% higher among the unemployed than 
among the employed (x 2 , = 2.6; P=0.1 02). 

The greatest number of the deceased in relation to the to- 
tal number of inhabitants was in Split, the capital of the 
county, both in the entire period and in the individual sub- 
periods (x 2 2 = 12.7, P= 0.048) (Table 1). 

A total of 55 (37.7%) deaths occurred in the deceased per- 
sons' residence and 8 (12.0%) in someone else's residence, 
with no significant difference between the sub-periods 
(X 2 6 =15.2, P=0.361) (Table 1). Actually, most of the deaths 
took place indoors. There were 21 (14.4%) deaths regis- 
tered outdoors, in public spaces. One-third of the deaths 
occurred on Saturday or Sunday, with no significant differ- 
ence between weekend and work days (x 2 6 = 1 4.5, P= 0.073) 
(Table 1). Slightly more than 50.0% of the deceased had 
committed a criminal offense during their lifetime, with 
significant difference between the sub-periods (x 2 2 = 1 3.0, 
P< 0.001) (Table 1). In the entire period from 1986 to 2000, 
autopsies were performed if requested by an investigative 
judge or coroner. A total of 127 (86.9%) of the deceased 
were autopsied. A toxicological analysis was performed in 
97 (44.5%) deceased, with a significant difference between 
the sub-periods (x 2 6 = 50.0, P< 0.001) (Table 1). 

Death was heroin-related in 59 (61 .0%) cases for which the 
toxicological analysis was performed. The second most fre- 
quent positive substance, in 62 (42.5%) cases, was alcohol. 
In 17(1 7.5%) cases, consumption of benzodiazepines was 
confirmed. Fifty one deceased persons (52.6%) were un- 
der simultaneous influence of more than one substance at 
the moment of death. A hundred and thirty-three deaths 
(91.1%) were unintentional and 13 (8.9%) were suicides. 

DISCUSSION 

In the period from 1 986 to 2000, there was a significant in- 
crease in the absolute number and mortality rate of drug- 
induced deaths in Split-Dalmatia County. The increase was 
most heavily pronounced in the war period, when the 
rates increased by almost five times in comparison with 
the pre-war period. The constant growth was continued in 
the post-war period as well. 

Following the war, Croatia was faced with a set of social 
and economic changes (25,26). Moral crisis and erosion 
of the value system, difficult economic situation, inade- 
quate functioning of the rule of law, all contributed to 
the increase in drug supply and demand (9,27,28). 
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TABLE 1 . Characteristics of persons who died of overdose in 


Split Dalmatia County d 


uring three time periods between 1986 and 2000 






No. (%) of persons who died 


in 






\J\ CWd 1 


wartime 


postwar 


total 


P (Pearson 


Characteristic 


(1986-1990) 


(1991-1995) 


(1996-2000) 


(1986-2000) 


y 2 test)* 














male 


12 (85.7) 


59 (92.2) 


65 (95.6) 


136 (93.0) 


0.379 


female 


2 (14.3) 


5 (7.8) 


3 (4.4) 


10 (7.0) 


Age in years (median; interquartile range) 


26.5;10 


25; 8 


29;10 


27; 8 


0.001* 


Marital status; 














Q (fA 3) 


jU \/o. 1) 


A A (f*A 1\ 


103 (70 61 




divorced/widowed 


1 (7.1) 


2 (3.1) 


2 (2.9) 


5 (3.4) 


0.658 


married 


2 (14.3) 


5 (7.8) 


11(16.2) 


18 (12.3) 


unknown 


2 (14 3) 


7 (10.9) 


11(16.2) 


20 (13.7) 




Education: 












L)I 111 Idly bLI IUUI 


3 (91 4l 
■J \Z I -tj 


m ft £ 


IS [22.1} 


28 (19 2) 




secondary school 


8 (57.1) 


47 (73.4) 


46 (67.6) 


101 (69.2) 


0.626 


university 


0 


1 0-6) 


0 


1 (0.7) 


unknown 


5 {1 1 .4) 


A I'D A\ 


7ft n 3\ 
/(I U.J) 






Employment status: 












employed 


3 (21.4) 


16 (25) 


25 (36.8) 


44 (30.1) 




unemployed 


3 (21.4) 


28 (43.8) 


34 (50.0) 


65 (44.6) 


0.006 


student 


4 (28.6) 


7 (10.9) 


2 (2.9) 


13 (8.9) 


unknown 


4 (28.6) 


13 (20.3) 


7 (10.3) 


24 (16.4) 




Place of death: 












rpc jHpnrp 

i j i i i 


7 (50.0) 


19 (29.7) 


29 (42.6) 


55 (377) 






2 (14 3) 


14 (,z i .y} 


17 (25.0) 


33 (22 6) 


0.361 


outside 


2 (14.3) 


23 (35.9) 


12 (17.7) 


37 (25.3) 


unknown 


3 (21.4) 


8(12.5) 


10(14.7) 


21 (14.4) 




ttltrd Ul UfcrdLM. 












Split 


11(78.6) 


r A let A A\ 

54 (84.4) 


43 (63.2) 


108 (74.0) 


0.048 


rest of the county 


3 (21.4) 


10 (15.6) 


25 (36.8) 


38 (26.0) 


Day of death: 












Mnnrlsu 


3 (21 4) 

j y/L I ,t; 




R ft 1 P 1 ! 
O { 1 1 .O) 


14 (9 6) 




Tuesday 


2 (14.3) 


6 (9.4) 


8 (1 1 .8) 


16(10.9) 




Wednesday 


0 


8 (12.5) 


7 (10.3) 


15 (10.3) 




Thursday 


4 (28.6) 


14 (21.9) 


12 (17.6) 


30 (20.4) 


0.073 


Friday 


2 (14.3) 


11 ft 7 T\ 
II ( I 1.2.) 


Q ft ~i 1\ 


22 (15.1) 




Saturday 


2 (14.3) 


12(18.8) 


14 (20.6) 


28 (19.1) 




Sunday 


1 (7.1) 


10(15.6) 


10(14.7) 


21 (14.3) 




Crime: 












no 


9 (64.3) 


37(57.8) 


20(29.4) 


66 (45.2) 


0.001 


yes 


5 (35.7) 


27(42.2) 


48 (70.6) 


80 (54.8) 


Toxicological findings: 












negative 


1 (7.1) 


20 (31.3) 


11 (16.7) 


32(21.9) 




positive 


1 (7.1) 


17(26.6) 


47(71.2) 


65 (44.5) 


0.001 


unknown/not done 


12(85.7) 


27 (42.1) 


10(12.1) 


49 (33.6) 




Alcohol detected: 












no 


0 


8(12.5) 


25 (37.9) 


33 (22.6) 




yes 


3(21.4) 


28 (43.8) 


31 (47.0) 


62 (42.5) 


0.039 


unknown/not done 


11 (78.6) 


28 (43.8) 


12(15.1) 


51 (34.9) 


Total 


14(100) 


64 (100) 


68 (100) 


146 (100) 





^Statistical difference between examined periods (P<0.05 is significant). 
tKruskal-Wallistest. 
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Most fatal cases in entire period were men, without differ- 
ences between war, pre-war, and post-war sub-periods, 
which reflects a higher probability of addiction develop- 
ment in men than in women (29,30). However, when the 
number of people who are really threatened by drug over- 
dose is monitored, the men-women ratio is reduced to 1 :5, 
which suggests that female drug users are exposed to a 
similar risk as male (29,31). Individuals who died of drug 
abuse were averagely older in the pre- and post-war sub- 
period than during the war, while in the entire period they 
were on average in their late twenties and early thirties, 
which corresponds to reports in the literature (4,5,8,29,30). 
This also confirms that, contrary to the popular belief, 
young, inexperienced drug users are not in the greatest 
danger of drug overdose (1 3,1 4). Especially at risk are those 
who were rarely enrolled in medical treatment (1 3). Unfor- 
tunately, we did not collect the data on whether the de- 
ceased persons were enrolled in medical treatment at the 
moment of their death. 

This research showed that most of the deceased had been 
involved in some criminal activities and underwent court 
proceedings in the course of their lives, especially in the 
post-war period. Numerous studies consistently indicate 
a significantly higher rate of drug addicts than members 
of the general population among offenders (32-34). Also, 
many studies reported that prisoners'chief motive for com- 
mitting a criminal offense was drug procurement (32,33). If 
we add the fact that most of the deceased were unem- 
ployed, then the data referring to their criminal past are 
even more understandable. Furthermore, unemployment 
indirectly increases the risk of drug-induced mortality re- 
gardless of other factors (1 8,35), which was also confirmed 
by this research. The fatal outcomes among the employed 
could be explained by their being unsatisfied, frustrated, or 
hedonism-inclined. 

As regards the place of incident, this research found that 
the deaths took place in enclosed spaces, such as the vic- 
tims' or someone else's residences, hotel rooms, toilettes 
or in public spaces such as parks and streets, which was 
not changed during the entire study period. This is in line 
with other studies, although some studies found that 
most of the deaths occurred in public spaces, usually in 
the streets (3,5,8). 

The majority of deaths took place in Split, the capital of 
the County, significantly more in war and post-war than in 
the pre-war period. Other studies also showed that some 
causes of death, including drug abuse, were more preva- 



lent in urban areas (36). Most probably it is an immediate 
consequence of higher prevalence of addicts, as well as of 
greater availability of drugs (35,36). 

This study did not find more drug-induced deaths on 
weekend days, unlike the study by Darke et al (37). Such 
finding, however, is in line with other studies on drug-in- 
duced deaths (3,38), which focused on the unemployed 
population using drugs on a regular basis, and not only 
recreationally on weekends. Most of the deceased had 
been single during their lifetime, which did not change 
during the observed period. Demographic studies show 
that single people are exposed to a significantly higher 
drug abuse risk and have a higher all-cause mortality risk 
(39,40). Being married probably has an opposite influence 
(35). The greatest number of the deceased had secondary 
school education, although a large number also had only 
primary school. It has been proved that higher education 
is associated with less drug abuse (35) and that the level of 
education significantly correlates with all mortality causes 
(29,33). This research confirms the low socio-economic sta- 
tus and a low level of education in the deceased, similar to 
some other studies (35,41). 

Heroin (or its metabolites) was the most frequently iden- 
tified drug - alone or in a combination with some other 
drugs and alcohol. These drugs were also the cause of the 
most drug-related deaths in Europe (4). A positive toxico- 
logical result for several substances in most of the drug- 
related deaths is in line with studies in other countries that 
show the connection between the consumption of several 
substances and overdose deaths (42,43). Use of other sub- 
stances (benzodiazepines and analgesics) and alcohol is 
mostly mentioned as an additional risk factor (8,30,44,45). 
Several studies have established that even a small quantity 
of alcohol in combination with heroin represents a riskfac- 
tor (46,47). 

The negative results oftoxicological analysis found in some 
cases can partly be explained by the instability of the her- 
oin molecule. Besides, possible inadequate sampling, poor 
state of the body, and redistribution of metabolites may 
have limited the interpretation of analytical results. How- 
ever, fresh puncture wounds and/or syringes with narcotic 
drugs found in the vicinity of the deceased indicated that 
the drug may have been injected. 

Most of the deaths were found to be accidental and 
about 1 0% were suicides. Although in most cases over- 
doses occur accidentally, it is established that a sui- 
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cide rate among heroin users is 14times higherthan in the 
general population (42). Recent cohort studies in Europe 
show that between 6% and 1 1% of deaths among drug 
users are suicides. However, the total prevalence of these 
causes is very difficult to estimate due to the limited in- 
formation (4). According to the mentioned findings, there 
are some assumptions that many overdoses were not clas- 
sified as suicide. However, some studies found the op- 
posite. For instance in Australia, only 5% of drug-induced 
deaths were classified as suicide, and almost all heroin us- 
ers claimed thattheir"non-fatal"overdoses were accidental 
and not intentional (14,30,37). 

This research used different sources of data because rou- 
tine mortality statistics show only demographic data and 
the cause of death, tending to underreport the number of 
overdose deaths and not reflecting a more specific cause 
of deaths (48). 

To sum up, our data confirmed a significant increase in the 
drug-induced mortality rate in Croatia during the last two 
decades. The increase that began during the war persisted 
through the post-war period and is observed not only in 
our country but all over the world (2-9,1 2,29,45,49-54). Our 
data firmly support the already proven death-related risk 
factors such as sex, age, unemployment, criminal behav- 
ior, and use of other drugs in combination with heroin. The 
war and the post-war situation, together with other risk 
factors, certainly contributed to stirring up of the problems 
related to drug abuse in Split-Dalmatia County, increasing 
the number of addicts and drug-induced mortality rate. 

The authors thank Prof Ante Rozga for statistical assistance, Vedran Vejic for 
technical help, and Dr Ozren Polasek for critical comments during manu- 
script preparation. 

Funding None. 

Ethical approval Not required. 

Declaration of authorship IM-S contributed to the concept and design 
of the research, performed analysis and interpretation of data, drafted the 
manuscript, participated in critical revision for the intellectual content, and 
gave final approval of the manuscript. MDG contributed to the concept 
and design of the manuscript, performed analysis and interpretation of 
data, provided the study materials, made the critical revision for intellectual 
content, and gave the final approval of the manuscript. DV contributed to 
the concept and design of the research, critical revision for the intellectual 
content, and gave the final approval of the manuscript. VC participated in 
planning and designing of the study, analysis of data, statistical calculations, 
presentation and interpretation of results, critical revision for important in- 
tellectual content, and gave the final approval of the manuscript. AS con- 
tributed to the concept and design, critical revision for the intellectual con- 
tent, and gave the final approval of the manuscript. 

Competing interests All authors have completed the Unified Competing 
Interest form at www.icmje.org/coi_disclosure.pdf (available on request 
from the corresponding author) and declare: no support from any or- 
ganization for the submitted work; no financial relationships with any 
organizations that might have an interest in the submitted work in 



the previous 3 years; no other relationships or activities that could appear to 
have influenced the submitted work. 

References 

1 Jonsson AK, Holmgren P, Druid H, Ahlner J. Cause of death and 
drug use pattern in deceased drug addicts in Sweden, 2002-2003. 
Forensic Sci Int. 2007;1 69:1 01-7. Medline:1 6965879 doi:1 0.1 01 6/j. 
forsciint.2006.08.002 

2 Steentoft A, Teige B, Ceder G, Vuori E, Kristinsson J, Simonsen 
KW, et al. Fatal poisoning in drug addicts in the Nordic countries. 
Forensic Sci Int. 2001 ;1 23:63-9. Medline:1 1 731 1 99 doi:1 0.1 01 6/ 
S0379-0738(0 1)00524-2 

3 Darke S, Ross J, Zador D, Sunjic S. Heroin-related deaths in 
New South Wales, Australia, 1 992-1 996. Drug Alcohol Depend. 
2000;60:1 41 -50. Medline:1 0940541 doi:1 0.1 01 6/S0376- 
8716(99)00147-7 

4 European Monitoring Centre for Drugs and Drug Addiction. 
Annual report 2009: the state of the drugs problem in the 
European Union and Norway. Available from: http://www.emcdda. 
europa.eu/attachements.cfm/at t_93236_EN_EMCDDA_AR2009_ 
EN.pdf. Accessed: September 21 , 201 1 . 

5 Gerostamoulos J, Staikos V, Drummer OH. Heroin-related deaths 
in Victoria: a review of cases for 1 997 and 1 998. Drug Alcohol 
Depend. 2001 ;61 :1 23-7. Medline:1 1 1 37276 doi:l 0.1 01 6/S0376- 
8716(00)00128-9 

6 United Nations Office on Drug and Crime. Global illicit trends 2002. 
Available from: http://www.unodc.org/pdf/report_2002-06-26_1/ 
repor t_2002-06-26_1 .pdf. Accessed: September 21 , 201 1 . 

7 Coffin PO, Galea S, Ahem J, Leon AC, Vlahov D,Tardiff K. Opiates, 
cocaine and alcohol combinations in accidental drug overdose 
deaths in New York City, 1990-98. Addiction. 2003;98:739-47. 
Medline:1 2780362 doi:1 0.1 046/j.l 360-0443.2003.00376.X 

8 Colak B, Baser L, Yayci N, Etiler N, Inanici MA. Deaths from drug 
overdose and toxicity in Turkey: 1 997-2001 . Am J Forensic 
Med Pathol. 2006;27:50-4. Medline:16501 349 doi:1 0.1 097/01 . 
paf.00002011 08.241 72.cf 

9 Sakoman S. Substance abuse in the Republic of Croatia and 
National Program for Drug Control. Croat Med J. 2000;41 :270-86. 
Medline:1 0962046 

10 Katalinic D, Kuzman M, PejakM, Rojnic Palavra I. Report on persons 
treated for drug abuse in Croatia, 2009 [in Croatian]. Zagreb: 
Hrvatski zavod za javno zdravstvo i Ministarstvo zdravstva i 
socijalne skrbi Republike Hrvatske; 2009. 

1 1 Definis Gojanovic M, Kovacic Z. Deaths of drug addicts in Split. Arh 
Hig Rada Toksikol. 1 996;47:281 -8. Medline:8989893 

12 Drmic I, Definis Gojanovic M, Vilovic K, Ivanovic J, Andelinovic S. 
Drug-related deaths in Split, 1 988-1 994. Croat Med J. 1 995;36:278- 
81. 

13 Darke S, Hall W. Heroin overdose: research and evidence-based 



www.cmj.hr 



Marasovic Susnjara et ah War and changes in drug-induced mortality in Split-Dalmatia County 



CM 



intervention. J Urban Health. 2003;80:1 89-200. Medline:1 2791 795 
doi:1 0.1 093/jurban/jtg022 

1 4 Darke S, Zador D. Fatal heroin 'overdose': a review. Addiction. 

1 996;91 :1 765-72. Medline:8997759 doi:1 0.1 1 11/j.l 360-0443.1 996. 
tb03800.x 

15 Sporer KA. Acute heroin overdose. Ann Intern Med. 1999,130:584- 
90. Medline:1 01 89329 

16 Atkinson MW, Kessel N, Dalgaard JB. The comparability of 
suicide rates. Br J Psychiatry. 1 975;1 27:247-56. Medline:1 1 82381 
doi:1 0.1 192/bjp.l 27.3.247 

1 7 Bosnar A, Sternberg V, Zamolo G, Stifter S. Increased suicide 
rate before and during the war in southwestern Croatia. Arch 
Med Res. 2002;33:301-4. Medline:1 2031 638 doi:1 0.1 01 6/S01 88- 
4409(02)00364-8 

18 Definis Gojanovic M, Capkun V, Smoljanovic A. Influences of war on 
frequency and patterns of homicides and suicides in South Croatia 
(1 991 -1 993). Croat Med J. 1 997;38:54-8. 

1 9 World Health Organization. International classification of diseases. 
9th Rev. Geneva: WHO, 1 977. 

20 World Health Organization. International statistical classification 
of diseases and related health problems. 10th Rev. Online version. 
2007; Available from: http://www.who.int/classifications/apps/icd/ 
icdl Oonline/. Accessed: September 29, 201 1 . 

21 Croatian Bureau of Statistics. Census 1 991 . Zagreb: CBS,1 991 . 

22 Croatian Bureau of Statistics. Census 2001 . Census of population, 
households and dwellings, 31 st March 2001 [in Croatian]. Available 
from: http://www.dzs.hr/Hrv/censuses/Census2001/census.htm. 
Accessed: September 29, 201 1 . 

23 Croatian Bureau of Statistics. Employments and wages. Statistical 
Reports. Zagreb: CBS, 2000. 

24 Croatian Employment Service. Unemployed persons, by counties. 
Available from: http://www.hzz.hr/docslike/statistike/tablica%20 
3 1 .xls. Accessed: September 29, 201 1 . 

25 Matic D. Understanding the role of nationalism in new 
democracies. Coll Antropol. 1 999;23:231-47. Medline:1 0402727 

26 Heath I, Haines A, Malenica Z, Oulton JA, Leopando Z, Kaseje D, et 
al. Joining together to combat poverty. Croat Med J. 2000;41 :28-31 . 
Medline:10810165 

27 Hotujac A, Sagud M, Hotujac LJ. Drug use among Croatian 
students. Coll Antropol. 2000;24:61-8. Medline:1 0895533 

28 Trkulja V, Zivcec Z, Cuk M, Lackovic Z. Use of psychoactive 
substances among Zagreb University medical students: follow-up 
study. Croat Med J. 2003;44:50-8. Medline:1 2590429 

29 Preti A, Miotto P, De Coppi M. Deaths by unintentional illicit drug 
overdose in Italy, 1984-2000. Drug Alcohol Depend. 2002,66:275- 
82. Medline:1 2062462 doi:1 0.1 01 6/S0376-871 6(01 J00207-1 

30 Hall W, Darke S. Trends in opiate overdose deaths in Australia 
1979-1995. Drug Alcohol Depend. 1998;52:71-7. Medline:9788009 
doi:l 0.1 01 6/S0376-871 6(98)00044-1 

31 Warner LA, Kessler RC, Hughes M, Anthony JC, Nelson CB. 



Prevalence and correlates of drug use and dependence in the 
United States. Results from the National Comorbidity Survey. Arch 
Gen Psychiatry. 1995;52:219-29. Medline:7872850 

32 Saric J, Sakoman S, Zdunic D. Drug abuse and involvement in 
criminal behavior [in Croatian]. Drustvena Istrazivanja. 2000;2- 
3:353-77. 

33 Deitch D, Koutsenok I, Ruiz A. The relationship between crime and 
drugs: what we have learned in recent decades. J Psychoactive 
Drugs. 2000;32:391 -7. Medline:1 1 21 0201 doi:1 0.1 080/02791 072.20 
00.10400241 

34 Doherty EE, Green KM, Ensminger ME. Investigating the long-term 
influence of adolescent delinquency on drug use initiation. Drug 
Alcohol Depend. 2008;93:72-84. Medline:1 798051 4 doi:1 0.1 01 6/j. 
drugalcdep.2007.08.01 8 

35 Kalian JE. Drug abuse-related mortality in the United States: 
patterns and correlates. Am J Drug Alcohol Abuse. 1998;24:103-17. 
Medline:951 3632 doi:1 0.31 09/00952999809001 701 

36 Borrell C, Pasarm Ml, Cirera E, Klutke P, Pipitone E, Plascncia A. 
Trends in young adult mortality in three European cities: Barcelona, 
Bologna and Munich, 1986-1995. J Epidemiol Community Health. 
2001 ,-55:577-82. Medline:1 1 44901 6 doi:1 0.1 1 36/jech.55.8.577 

37 Darke S, Kaye S, Duflou J. Cocaine-related fatalities in New South 
Wales, Australia 1 993-2002. Drug Alcohol Depend. 2005;77:1 07-1 4. 
Medline:1 566471 2 doi:10.1016/j.drugalcdep.2004.07.004 

38 Bryant WK, Galea S, Tracy M, Markham Piper T.Tardiff KJ, Vlahov D. 
Overdose deaths attributed to methadone and heroin in New York 
City, 1 990-1 998. Addiction. 2004;99:846-54. Medline:1 5200580 
doi:l 0.1 1 1 1/j.1 360-0443.2004.00693.X 

39 Sorlie PD, Backlund E, Keller JB. US mortality by economic, 
demographic, and social characteristics: the National 
Longitudinal Mortality Study. Am J Public Health. 1995;85:949-56. 
Medline:760491 9 doi:1 0.21 05/AJPH.85.7.949 

40 Rogers RG. Marriage, sex, and mortality. J Marriage Fam. 
1 995;57:51 5-26. doi:1 0.2307/353703 

41 Michelozzi P, Perucci CA, Forastiere F, Fusco D, Ancona C, Dell'Orco 
V. Inequality in health: socioeconomic differentials in mortality in 
Rome, 1 990-95. J Epidemiol Community Health. 1 999;53:687-93. 
Medline:10656097doi:10.l136/jech.53.1 1.687 

42 Ross J, Darke S. The nature of benzodiazepine dependence among 
heroin users in Sydney, Australia. Addiction. 2000;95:1785-93. 
Medline:1 1 1 77494 doi:1 0.1 046/j.l 360-0443.2000.951 21 7858.x 

43 Gossop M, Griffiths P, Powis B, Williamson S, Strang J. Frequency of 
non-fatal heroin overdose: survey of heroin users recruited in non- 
clinical settings. BMJ. 1996;31 3:402. Medline:8761 230 

44 Sheedy DL, GarrickTM, Fortis AH, Harper CG. Changing trends 
in heroin-related deaths in Sydney, Australia-1 995 to 1 999. Am J 
Addict. 2003;12:52-9. Medline:1 2623740 

45 Bernstein KT, Bucciarelli A, Piper TM, Gross QTardiff K, Galea S. 
Cocaine- and opiate-related fatal overdose in New York City, 

1 990-2000. BMC Public Health. 2007;7:31 . Medline:! 7349051 



www.cmj.hr 



636 



PUBLIC HEALTH 



Croat Med J. 2011;52:629-36 



doi:10.1 186/1471-2458-7-31 

46 Levine B, Green D, Smialek JE.The role of ethanol in heroin deaths. 
J Forensic Sci. 1995;40:808-10. Medline:7595326 

47 Sutlovic D, Definis-Gojanovic M. Fatal poisoning by alcohol and 
heroin. Arh Hig RadaToksikol. 2007;58:323-8. Medline:1 791 3687 

48 Hickman M, Madden P, Henry J, Baker A, Wallace C, Wakefield 
J, et al. Trends in drug overdose deaths in England and Wales 
1 993-98: methadone does not kill more people than heroin. 
Addiction. 2003;98:41 9-25. Medline:1 265381 2 doi:l 0.1 046/j.l 360- 
0443.2003.00294.x 

49 Centers for Disease Control and Prevention (CDC). Unintentional 
poisoning deaths-United States, 1999-2004. MMWR Morb Mortal 
Wkly Rep. 2007;56:93-6. Medline:1 728771 2 

50 Bargagli AM, Hickman M, Davoli M, Perucci CA, Schifano P, Buster 
M, et al. Drug-related mortality and its impact on adult mortality 
in eight European countries. Eur J Public Health. 2006;1 6:1 98-202. 
Medline:! 61 5761 2 doi:1 0.1 093/eurpub/ckil 68 



51 Morgan O, Vicente J, Griffiths P, Hickman M. Trends in overdose 
deaths from drug misuse in Europe: what do the data tell us? 
Addiction. 2008;1 03:699-700. Medline:1 841 2741 dohl 0.1 1 1 1 / 
j.1 360-0443.2007.021 02.x 

52 Sergeev B, Karpets A, Sarang A,Tikhonov M. Prevalence and 
circumstances of opiate overdose among injection drug users 
in the Russian Federation. J Urban Health. 2003;80:21 2-9. 
Medline:l 2791 797 doi:1 0.1 093/jurban/jtg024 

53 Krakowiak A, Kotwica M, Sliwkiewicz K. Poisonings with street 
drugs: a review of 1993-2008 data from the toxicology unit 

in Poland. Int J Occup Med Environ Health. 201 0;23:357-65. 
Medline:21 306981 doi:1 0.2478/vl 0001 -01 0-0038-z 

54 Lu L, Fang Y, Wang X. Drug abuse in China: past, present and 
future. Cell Mol Neurobiol. 2008;28:479-90. Medline:1 7990098 
doi:1 0.1 007/sl 0571-007-9225-2 



www.cmj.hr 



